Transganglionic degenerative atrophy in the substantia gelatinosa of the spinal cord after peripheral nerve transection in rhesus monkeys.
The effect of sciatic nerve transection on its centrally located terminals in the spinal cord was analyzed by electron microscopy in adult rhesus monkeys one and three months following lesion. Although the peripheral and intermediate portions of the dorsal roots, where the axons are enveloped by Schwann cells were normal, their central portion and their terminals in the substantia gelatinosa were remarkably altered. Transganglionic degenerative atrophy (TDA) is characterized by three distinct types of electron-microscopic alterations. The first type exhibits a conspicuous electron density of the terminal and pre-terminal axoplasm. Importantly, shrinkage replaces fragmentation and glial engulfement of the terminal seen in the course of Wallerian degeneration. The second type is characterized by the disappearance of synaptic vesicles from the terminals. The third type of TDA consists of intricate labyrinthine structures, composed of flattened profiles of axonal, dendritic and glial elements. The complex and diverse cellular changes that occur in the upper dorsal horn following peripheral nerve injury may provide the structural basis of plasticity of the primary nociceptive system.